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(54) Title: AUXILIARY DEVICE SERVING AS MATTRESS 




(57) Abstract 

TTie invention relates to an auxiliary device serving as mattress and consisting of a number of cells (4) fixed to a mattress 
bottom and extending along the mattress. The cells are individually Tillable and evacuable for changing the position of a patient 
lying on the mattress. The auxiliary device has cloth portions (7; 9) connecting to cells to each other and to the mattress bottom 
(8) so as to permit substantial lateral movements of the cells relative to the mattress bottom and giving them a certain adaptability 
with respect to each other. 
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AUXILIARY DEVICE SERVING AS MATTRESS 

The present invention relates to an auxiliary 
device serving as mattress, primarily for physically 
handicapped persons, the active part of the device, 
i.e. the part which in use forms the surface on which 

5 the patient is lying, consisting of a number of indi- 
vidually and freely selectably tillable and eva'cuable, 
flexible cell bodies principally extending in the lon- 
gitudinal direction of the mattress and fixed to a 
mattress bottom, said cell bodies being adapted, by 

10 their upper side, to support the patient and permit 
varying. the position of the patient lying on the mat- 
tress by changing the state of expansion of adjacent 
cell bodies. 

An auxiliary device of this type is described in 
15 Applicant's Swedish Patent Specification No. 7704380-0 
• (409,653). 

The primary object of the invention is to provide 
a device of the type stated above which provides an 
extremely high lateral mobility of the inflatable and 

20 deflatable cells which, additionally, are highly self- 
adaptable to each other when the patient lying on the 
mattress initiates a change of the filling degree of 
the different cells in order to bring about a change 
of his resting position. This device should be espe- 

25 cially useful for persons having a considerable phy- 
sical handicap so as to enable them to themselves 
change their resting position without the assistance 
of other people. 

According to the invention r this object is achiev- 

30 ed by means of an auxiliary device which is essentially 
characterised in that the cell bodies are laterally 
connected to each other by means of flexible cloth ma- 
terial bridging the gap between the cell bodies, and 
further connected to said mattress bottom by means 



! 
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of likewise flexible cloth material, whereby the cell 
bodies are laterally movable in relation to their place 
. of fixation in the mattress bottom and a maximum dis- 
tance between juxtaposed cell bodies is ensured as well 
5 as a certain mutual adaptability of adjacent cell bo- 
dies during lateral movement. 

Preferably, the' cloth connecting the cell bodies 
to the mattress bottom is fixed to the underside of 
the cell bodies adjacent the centre thereof.. In this 
10 manner, the cell bodies can be given maximum height 

in relation to their width and maximum lateral mobili- 
ty in relation to the mattress bottom. 

Suitably, the mattress may have an uneven number, 
preferably three juxtaposed cell bodies, at least the 
15 central cell of the device having at least two pieces 

of cloth spaced apart from each other in the transverse 
direction of the cell and connecting it to the mattress 
bottom- This provides for increased stability against 
lateral movement of the central cell body,^ which means 
20 that irrespective of the degree of expansion of the 

other cell bodies, it will be maintained relatively firm- 
ly in its central position while being capable of tilt- 
ing towards the adjacent cell which is least expanded. 
Between the outer sides of the .cells, the cloth 
25 interconnecting the cells and the mattress bottom, 

there are formed air-receiving spaces, the cloth con- 
necting the cells to each other suitably being air- 
permeable to permit passage of air to and from parts 
of the body of the patient lying on the mattress. This 
30 . provides for efficient ventilation of these body parts, 
as well as cooling and/or drying thereof. 

Suitably, the air cells are surrounded by cloth 
material passing into the portions connecting the cells 
to each other and to the mattress bottom. The mattress 
35 bottom to which the cells are fixed is suitably formed 
of cloth material foldable about a mattress-like sup- 
port structure. 
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Further, the separate cells suitably are connect- 
ed through suction/pressure lines to an operating unit 
performing a suction/blowing action via valves which 
are operable by means of a control device and the 
5 opening/closing states of which determine the degree 
of filling/evacuation of the respective cells depend- 
ing on the actuation of the control device. 

The operating unit suitably comprises a pressure 
and a suction chamber communicating with each other 

10 via a passage in which there is provided a motor-driven 
fan, each separate air cell space being connected to 
both the suction and the pressure side of the operating 
unit through separate valves for each side. This ar- 
rangement, in combination with relatively large-size 

15 communication lines, makes it possible to efficiently 
and rapidly control the state of expansion of the dif- 
ferent cells. 

Suitably, the auxiliary device further comprises 
a cushion-like lifting cell which is disposed at the 

20 head end of the mattress, preferably underneath the 
head end, and which, like the other cells, can be 
filled and evacuated for lifting and lowering the head 
end of the mattress when the patient resting thereon 
wishes to change from lying to sitting position. In 

25 this manner, the patient can easily change the position 
of his body between lying and sitting position without 
the assistance of attending personnel, also when in an 
almost completely paralysed state. 

Suitably, the lifting cell is doubled over to form 

30 a V-shaped vertical section extending in the longitu- 
dinal direction of the mattress, the two legs of the V 
being formed of air cell portions communicating with 
each other at the apex of the V, and the open end of 
the V being located at the head end of the mattress. 

35 In this manner, there is achieved a unit performing 
the largest lifting movement closest to the head end 
of the mattress, the lifting movement decreasing in a 
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4 . 

direction away therefrom, resulting in a pressure 
distribution, which is gentle on the. patient, along 
the underside of the mattress. 

An embodiment of the auxiliary device according 
to the invention will be described hereinafter with 
reference to the accompanying drawings, in which: 

Pig. 'l is a perspective view of the auxiliary de- 
vice according to the invention with an operating sys- 
tem associated therewith; 

Pig. 2 is a corresponding perspective view of the 
mattress itsfelf with certain portions removed to illu- 
strate its interior design, the mattress being in a 
planar state; 

Fig. 3 is a corresponding perspective view of the 
15 same mattress with certain portions removed to illu- 
strate its design and with the head end portion partly 
raised; 

Pigs. 4 and 5 show the air cell part with the sur- 
rounding cloth in two diametrically opposed views; 
20 Pigs. 6 and 7 are cross-sectional views schemati- 

cally showing the mattress with the central cell and the 
two juxtaposed cells in different states of expansion; 

Pigs. 8 and 9 are two diametrically opposed per- 
spective views of the main part of the operating unit 
25 by means of which the state of expansion of the cells 
is controlled; 

Fig. 10 shows the same operating unit with the 
outer casing removed; 

Pig. 11 is a view with certain parts broken away, 
30 schematically showing the interior of the operating 
unit of Fig. 10; 

Pig. 12 schematically shows the mattress in cross- 
section with a patient lying thereon in supine position; 
Pig. 13 shows the same mattress with the patient in 
35 a slightly laterally tilted supine position; 

Pigs. 13A-13C show the connecting portions between 
the respective cell and the mattress bottom; and 
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Fig. 14 is a schematic perspective view showing 
the lateral movement of one of the outer cells of 
the mattress. 

In Fig. 1/ reference numeral 1 designates the 
5 part of the device which serves as mattress while 
2 designates an operating unit which via a number 
of lines 3a, 3b, 3c and 3d communicates with respec- 
tive cells 4a, 4b, 4c and 4d included in the mattress. 
The operating unit 2 is used for establishing .the 
10 desired degree of expansion of the cells 4. The ope- 
rating unit will be described in more detail later 
on. In the illustrated embodiment, the mattress has 
three cells. Although this number has been found espe- 
cially suitable, the mattress may of course have a 
15 larger number of cells without departing from the 

scope of the invention. The cells consist of an inner 
tube-like, inflatable and deflatable, airtight means 
5a-5c inserted in an outer cover 6a-6c suitably of 
cloth material. The covers 6a-6c are connected to 
20 each other by means of strip-shaped cloth portions 

7 bridging the gap between the covers. Also, the co- 
vers 6a-6c are connected to a mattress bottom 8 of 
cloth material via likewise strip-shaped cloth portions 
9a, 9b', 9b" and 9c. In the drawings, the mattress 
25 bottom 8 is folded over the edges of a mattress-like 
slab 10 which optionally may rest on a rigid backing 
plate 11, 12, as shown in Fig. 3. The air cell 4d 
which is diposed underneath the head end portion of 
the mattress is folded to form a V, as best seen in 
30 Figs. 1 and 3, the legs of the V expanding in a direc- 
tion from the apex 13 of the V towards the head end 
of the mattress, which means that the largest lifting 
movement, upon expansion of the cell 4d, is obtained 
closest to this end of the mattress. To prevent the 
35 tubes 5a-5c from moving out of the covers 4a-4c, the 
inlet end of the covers is closed by means of closure 
strips 14. As best seen in Figs. 6 and 7, but also seen 
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in Figs. 1-4, the outer cells are connected to the 
mattress bottom by means of a piece of cloth 9a, 9c 
centrally disposed underneath these cells / whereas 
the central cell is connected to the mattress bottom 
5 by means of two pieces of cloth 9b* and 9b" which 
are arranged in spaced apart relationship close to 
the middle of the central cell. Between the outer 
sides of the cells and the strips of cloth connecting 
the cells to each other and to the mattress bottom, 

10 there are defined spaces in the form of channels 15 
which suitably can be used for the introduction of 
air or subjected to evacuation for cooling, ventilat- 
ing and/or drying the parts of the patient resting 
on the mattress r by. the strips of cloth 7 which inter- 

15 connect the cells and which suitably consist of air- 
permeable woven fabric. 

In Fig. 6, the blank arrows indicate the movement 
of the upper part of the mattress when one of the 
lateral cells is evacuated while maintaining the pres- 

20 sure in the other two. Similarly, Fig. 7 illustrates 
by blank arrows the movement of the different parts 
of the mattress when the central cell is evacuated 
while the lateral cells are maintained in the expanded 
state. These lateral movements are efficiently brought 

25 about by means of the strips of cloth 9 connecting 
the cells to the mattress bottom. 

Fig. 12 corresponds to Fig. 2 with the exception 
that a patient 16 is lying on the mattress. Fig. 12 
thus shows the patient in a symmetrical supine posi- 

30 tion. Similarly, Fig. 13 corresponding to Fig. 6 shows 
a patient resting on the mattress in a slightly lateral 
ly tilted supine position. Fig. 13a illustrates the 
connection to the mattress bottom of the cell located 
to the left in Fig. 13, Fig. 13B illustrates the cor- 

35 responding connection to the mattress bottom of the 

central cell, and Fig. 13C illustrates the connection 
to the mattress bottom of the cell located to the 
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right. In Fig, 13, the central cell has been slightly 
turned clockwise by the movement of the patient, which 
means that the connecting strip of cloth 7 located to 
the left of the central cell has pulled the left-hand 
5 cell to the right while the right-hand cell has parti- 
cipated in this movement. This means that the patient 
16, despite the rotary movement, still is adequately 
supported by all the cells which thus adjust to the 
movements of the body in a gentle manner. 
10 The operating unit 2 used for adjusting the de- 

gree of expansion of the cells comprises, as best 
seen in Fig. 11, a box-shaped housing 17 accommodat- 
ing a motor-driven fan 18 mounted in a partition 19 
so as to define in the housing 17 an evacuation space 

15 on one side of the partition 19 and a pressure space 
on the other si.de of the partition 19. Via connecting 
nipples 21 provided in the outer casing 20 of the 
operating unit, each of the lines 3 leading to the 
cells of the mattress can be connected through branch 

20 lines 22 and shut-off valves 23 to both the evacuation 
and the pressure space or to either of these spaces, 
depending on the position of the different shut-off 
valves 23. The position of the shut-off valves 23 is 
determined from a control device 24 suitably situated 

25 within easy reach of the patient resting on the mat- 
tress. The keyset of the device 24 or like device for 
controlling the valves may within the scope of the in- 
vention be arranged in any suitable manner adapted to 
the particular handicap of the patient concerned. The 

30 control device 24 is connected to the operating unit 

2 via a connecting cable 25 to be connected to a socket 
26 on the operating unit. The valves 23 suitably are 
solenoid valves which are electronically controlled 
from the control device 24. The use of any other type 

35 of valve equipment controlled otherwise than electro- 
nically however falls within the scope of the invention. 
The control of the valves may be dependent on the 
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type of handicap of the patient. For instance/ it may 
be suitable in some cases to provide air-controlled 
valves which the user can operate e.g. by blowing air 
into different mouthpieces, thus replacing the control 
5 device 24. Suitably, the lines 3 have relatively large 
dimensions, making it possible to rapidly modify the 
degree of filling of the cells also in case of rela- 
tively small pressure differences. By opening and 
closing suitable valves, it is possible to evacuate 

10 one cell while filling another* Optionally, all cells 
can be operated at the same time. When one cell is 
emptied while another is being filled, air is passed 
via the operating unit 2 from one cell to the other. 
In the case of filling only, air is drawn from the 

15 surrounding atmosphere, and in the case of evacuation 
only, air is discharged into the atmosphere. To this 
end, the operating unit is provided with suitable 
means for connecting the interior thereof to the at- 
mosphere. 

20 The- foregoing has dealt with an embodiment which 

is not intended to restrict the invention but merely 
meant to exemplify the application thereof. Thus, 
the invention can be modified as to its details within 
the scope of the accompanying claims without departing 

25 from the basic concept of the invention. Thus, the 
use of a number of cells different from the three 
cells shown in the drawings falls within the scope 
of the invention. Using single wall cells and directly 
connecting their airtight walls to each other and- 

30 to the mattress bottom also, falls within the scope 
of the invention. This arrangement is applicable in 
the absence of covers. The mattress can be placed 
in any desired place, both on a planar surface, - such 
as a floor, and in a bed. The use of the device can 

35 be varied in many different ways according to the 

need of the patient. Although it probably is prefer-- 
able to use valves 23 that are individually, operable. 
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it may be suitable in some cases to arrange them with 
a certain mutual dependence as regards their opening 
and closing movements. Optionally, it may be suitable 
to control the valves arranged in one and the same 
5 branch line, in such a manner that when the fan is 
in operation they are not open simultaneously when 
the associated cell is being inflated. 
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CLAIMS 

1. Auxiliary device serving as mattress, prima- 
rily for physically handicapped persons, the active 
part of the device, i.e. the part which in use forms 
the surface on which the patient (16) is lying, con- 
sisting of a number of individually and freely select- 
ably finable and evacuable, flexible cell bodies (4) 
principally extending in the longitudinal direction 
of the mattress (1) and fixed to a mattress bottom 
(8>, said cell bodies being adapted, by their upper 
side, to support the patient (16) and to permit vary- 
ing the position of the patient lying on the mattress 
by changing the state of expansion of adjacent cell 
bodies, characterised in that the cell 
bodies are laterally connected to each other by means 
of flexible cloth material (7) bridging the gap be- 
tween the cell bodies, and further connected to said 
mattress bottom (8) by means of likewise flexible 
cloth material (9), whereby the cell bodies are late- 
rally movable in relation to their place of fixation 
in the mattress bottom and a maximum distance between 
juxtaposed cell bodies is ensured as well as a certain 
mutual adaptability of adjacent cell bodies during 
lateral movement. 

2. Auxiliary device as claimed in claim 1, c h a 
25 racterised in that the cloth (9) connecting 

the cell bodies to the mattress bottom is fixed to the 
underside of the cell bodies adjacent the centre there- 
• of. 

3. Auxiliary device as claimed in claim 2, c h a 
30 racterised in that it has an uneven number, 

preferably three juxtaposed cell bodies, at least the 
central cell of the device having at least two pieces 
of cloth (9b', 9b") spaced from each other in the trans 



20 
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verse direction of the cell and connecting it to the 
.mattress bottom (8). 

4. Auxiliary device as claimed in any one of the 
preceding claims, characterised in that 

5 the outer sides of the cells, the cloth (7) intercon- 
necting the cells and the mattress bottom (8) define 
air-receiving spaces (15)/ the cloth (7) connecting 
the cells to each other being air-permeable to permit 
passage of air to and from parts of the body of, the 
10 patient (16) lying on the mattress, 

5. Auxiliary device as claimed in any one of the 
preceding claims, characterised in that 
the air cells are surrounded by cloth material (6) 
passing into portions (7; 9) connecting the cells to 

15 each other and to the mattress bottom. 

6. Auxiliary device as claimed in claim 5, cha- 
racterised in that the mattress bottom (8) 

is also formed of cloth material foldable about a 
mattress-like support structure (10). 

20 7. Auxiliary device as claimed in any one of the 

preceding claims, characterised in that 
each cell (4) is connected through suction/pressure 
lines (3) to an operating unit (2) performing a suction/ 
blowing action via valves (23) which are operable by 

25 means of a control device (24) and the opening/closing 

states of which determine the degree of f illing/evacua- . 
tion of the respective cells depending on the actuation 
of the control device. 

8. Auxiliary device as claimed in claim 7, c h a - 

30 racterised in that the operating unit (2) 

comprises a pressure and a suction chamber communicat- 
ing with each other via a passage in which there is 
provided a motor-driven fan (18), each separate air 
cell space being connected to both the suction and the 

35 pressure side of the operating unit through separate 
valves (23) for each side. 
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9. Auxiliary device as claimed in any one of the 
preceding claims, characterised in that 
it comprises a cushion-like lifting cell (4d) which is 
disposed at the head end of the mattress, preferably 
underneath the head end, and which, like the other 
cells, can be filled and evacuated for lifting and 
lowering the head end of the mattress when the patient 
(16) resting thereon wishes to change from lying to 
sitting position. 

10. Auxiliary device as claimed in claim 9*, cha- 
racterised in that the lifting cell {4d) is. 
doubled over to form a V-shaped vertical section extend- 
ing in the longitudinal direction of the mattress, the 
two legs of the V being formed of aiir cell portions 
15 communicating with each other at the apex of the V, and 
the open end of the V being located at the head end of 
the mattress. 



10 
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